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Thomson showed that the quantity a varies directly as
the product of the capacity of the cable and its resistance.
Since both the capacity and the resistance increase
directly with the length, if we compare two cables with
the same core but of different lengths, a will depend on
the square of the length. Hence also the time taken by
the current to reach any particular fraction of the full
value will vary as the square of the length.

This result of the theory was of fundamental impor-
tance. It was also, at the time, of particular interest, for
the project was then beginning to be mooted of connecting
England and America by wire. The only experience
available as to speed of signalling was on short cables,
and in passing from them to a line two thousand miles
long the ' law of squares ', as it was called, seemed at first
to give little prospect that signalling across the Atlantic
could be accomplished at a speed that would be commer-
cially practicable. The ' law of squares ' was challenged
by Mr. Whitehouse, who was interested in the Atlantic
project. He failed to grasp Thomson's reasoning and
its results, and misinterpreted some experiments of his
own in a sense opposed to Thomson's theory. Thomson
replied in two letters to the AihmcBum (October and
November 1856), pointing out that Whitehouse's experi-
ments, so far as they went, only tended to confirm his
own conclusions, and emphasizing the fact that a remedy
for inconvenient slowness of action was to be found
partly by increasing the diameter of the conductor,
thereby reducing the resistance, and partly by increasing
the diameter of the gutta-percha coat, thereby reducing the
capacity. It appears to have been these controversial
letters which led to Thomson's taking a share in the earliest
attempt to lay an Atlantic cable, the attempt of 1857.

Two practical points at once engaged his attention.
One was the question of copper resistance. * In measur-